pH-sensitivity of the E3/K3 heterodimeric coiled coil.
This manuscript reports on the self-assembly properties of two complementary peptide sequences, E3 and K3, which are derived from the known IAAL E3/K3 heterodimeric coiled coil motif. Circular dichroism spectroscopy, analytical ultracentrifugation, and fluorescence resonance energy transfer experiments indicated that a stoichiometric mixture of these two peptides forms a stable heterodimeric coiled coil at pH 7. At pH 5, in contrast, the E3/K3 heterodimeric coiled coil is unstable and unfolds to generate E3 homotrimers that coexist with K3 unimers and a small fraction of K3 homodimers. This pH-induced unfolding transition was unprecedented for this coiled coil motif but is of interest as it occurs within a physiologically relevant pH range, as it is encountered, for example, during cellular uptake via the endosomal pathway. This feature, in combination with the relatively short length of the E3 and K3 peptides and the high stability of the E3/K3 coiled coil at pH 7 makes this folding motif very attractive for the development of noncovalent polymer therapeutics and self-assembled biohybrid hydrogels.